AMENDMENTS TO THE CLAIMS 



This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1. (Currently amended) A gain control method for acoustic echo 
cancellation and suppression for use with a full duplex voice terminal receiving a far-end 
signal from a far-end voice terminal and sending a transmit signal to the far-end voice 
terminal, the full duplex voice terminal having an adaptive filter, a speaker and a 
microphone, the method comprising: 

playing the far-end signal at the speaker; 

receiving an echo signal that is acoustically coupled from the speaker to the 
microphone, wherein the echo signal is a portion of the far-end signal played at the 
speaker; 

filtering the far-end signal by the adaptive filter to generate a filtered signal; 

calculating an error signal, wherein the error signal is the difference between the 
echo signal minus the filtered signal; 

calculating an attenuation factor from the far-end signal, the filtered signal, the and 
the error signal, wherein the attenuation factor is between a predetermined upper limit and 
a predetermined lower limit; and 

calculating the transmit signal, wherein the transmit signal is the product of the 
attenuation factor times the error signal. 

Serial No. 10/035,617 

Amendment And Remarks Responsive To 

Office Action Mailed 06/18/04 
Page 4 of 14 

203627vl 



2. (Original) The gain control method of claim 1 wherein receiving an echo 
signal comprises: 

receiving an analog echo signal from the microphone; and 

digitizing the analog echo signal at a predetermined rate of samples per second, 
wherein the rate of samples for second is the same rate of samples per second as the 
received far-end signal. 

3. (Original) The gain control method of claim 1 , wherein calculating an 
attenuation factor further comprises: 

calculating a suppression value from the far-end signal, the filtered signal, the error 

signal and a predetermined silence value; 

smoothing the suppression value to produce a smoothed suppression value; and 
deriving the attenuation factor from the smoothed suppression value, wherein the 

attenuation factor is between the predetermined upper limit and the predetermined lower 

limit. 

4. (Original) The method of claim 3 wherein calculating an attenuation factor 
further comprises: 

converting the suppression value to a linear value; 

applying a predetermined smoothing factor to the linear value to produce a 
smoothed linear value; and 

determining the attenuation factor between the predetermined upper limit and the 
predetermined lower limit, wherein when the smoothed linear value is less than the 
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predetermined lower limit the attenuation factor is equal to the predetermined lower limit 
and when the smoothed linear value is greater than the predetermined upper limit the 
attenuation factor is equal to the predetermined upper limit and when the smoothed linear 
value is between the predetermined upper limit and the predetermined lower limit, the 
attenuation factor is equal to the smoothed linear value. 

5. (Original) The gain control method of claim 3, wherein calculating a 
suppression value further comprises: 

calculating a far-end power from the far-end signal; 

calculating a normalized far-end power as the difference between the predetermined 
silence power minus the far-end power; 

calculating an error power from the error signal; 
calculating a filtered power from the filtered signal; 

calculating a normalized near-end power as the difference between the error power 
minus the filtered power; 

locating a first weighted value and a second weighted value from a table of two or 
more predetermined first weighted values and two or more predetermined second weighted 
values, wherein the normalized near-end power points to the corresponding first weighted 
value and the corresponding second weighted; and 

calculating the suppression value as the sum of the product of the first weighted 
value times the normalized far-end power plus the product of the second weighted value 
times the normalized near-end power. 
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6. (Original) A method of calculating an attenuation factor for use with a full 
duplex voice terminal comprising an echo canceller having an adaptive filter to filter a far- 
end signal and produce a filtered signal, and an echo suppressor comprising a processor, 
a speaker and a microphone that receives an acoustically coupled echo signal, the method 
comprising: 

subtracting the filtered signal from the acoustically coupled echo signal to produce 
an error signal; 

processing the far-end signal, the filtered signal, and the error signal to compute a 
far-end power, a filtered power, and an error power respectively; 

calculating a suppression value as the sum of a weighted difference between a 
predetermined silence power minus the far-end power plus a weighted difference between 
the error power minus the filtered power; 

converting the suppression value to a linear value; and 

determining the attenuation factor between an upper limit and a lower limit, wherein 
the attenuation factor is the upper limit when the linear value is greater than the upper limit, 
is the lower limit when the linear value is less than the lower limit and is the linear value 
when the linear value is between the upper limit and the lower limit. 

7. (Original) The method of claim 6 further comprising: 

applying a predetermined smoothing factor to the linear value to produce a 
smoothed linear value, wherein the smoothed linear value is used to determine the 
attenuation factor. 
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8. (Original) The method of claim 6 wherein calculating a suppression value 
further comprises: 

calculating a normalized near-end power as the error power minus the filtered 

power; 

calculating a normalized far-end power as the predetermined silence power minus 
the far-end power; 

using the normalized near-end power to locate a first weighted value from two or 
more first weighted values and a second weighted value from two or more second 
weighted values; and 

calculating the suppression value as the sum of the product of the first weighted 
value times the normalized far-end power plus the product of the second weighted value 
times the normalized near-end power. 

9. (Original) A gain control method for acoustic echo cancellation and 
suppression for use with a full duplex voice terminal having a speaker and a microphone, 
wherein the full duplex voice terminal receives a far-end signal x[n] from a far-end voice 
terminal and sends a transmit signal t[n] to the far-end voice terminal, the method 
comprising: 

filtering the far-end signal x[n] to produce a filtered signal y[n]; 
receiving an analog echo signal from the microphone; 

digitizing the analog echo signal at a predetermined rate of samples per second to 
produce an echo signal d[n]; 

calculating an error signal e[n] according to e[n] = d[n] - y[n]; 
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processing the far-end signal x[n], the filtered signal y[n], the echo signal d[n] and 
the error signal e[n] to calculate respective far-end power P x , filtered power P y , echo power 
P dl and error power P e ; 

calculating a normalized far-end power Pf ar -end according to P far -end = P 8 - Px where 
P s is a predetermined silence power; 

calculating a normalized near-end power P ne ar-end according to P ne ar-end = P e - P y ; 

locating a first weight Wi and a second weight W 2 from a table having two or more 
first weights Wi and two or more corresponding second weights W 2 , wherein the one of the 
two or more first weights Wi and the one of the two or more second weights W 2 is pointed 

tO by Pnear-end I 

calculating a suppression value A according to A = W^ar-end + W 2 P n ear-end ; 

converting the suppression value A to a linear suppression value k ins t; 

applying a predetermined smoothing factor to the linear suppression value k ins t to 
produce a smoothed linear suppression value k S mootn; 

determining an attenuation factor k between an upper limit and a lower limit; wherein 
when the smoothed linear suppression value is less than the lower limit the attenuation 
factor is equal to the lower limit and when the smoothed linear suppression value is greater 
than the upper limit the attenuation factor is equal to the upper limit and when the 
smoothed linear suppression value is between the upper limit and the lower limit the 
attenuation factor is equal to the smoothed linear suppression value; and 

calculating the transmit signal t[n] according to t[n] = e[n]k. 
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AMENDMENTS TO THE DRAWINGS: 



The attached sheet of drawings includes changes to Figure 2. This sheet replaces 
the original sheet including Figure 2. In Figure 2, previously noted element "?[n]" has been 
deleted and element "t[n]" has been added. 

Attachment: Replacement Sheet 

Annotated Sheet Showing Changes 
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